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Introduction
Zinc is an important trace element in human body, second only to iron among elements for which human nutritional requirement has been established. The biologic role of Zn is recognized in structure and function of proteins, including enzymes, as well as in DNA and RNA metabolism. 1 Nutritional deficiency of zinc is very prevalent in the developing world and is associated with many diseases. Zinc supplementation has a significant effect on growth and body weight gain in children and results in decreased child mortality. 2 Zinc coordination compounds have been successfully tested for treatment of diabetes 3 whilst other papers report their excellent antibacterial, 4, 5 antifungal, 5, 6 anti-inflammatory, 7 and antioxidant 8 activities, including their use as antitumor antibiotics 9 and antihypertensive drug. 10 Most studies indicate that zinc coordination compounds exhibit greater antimicrobial activity than the parent ligands. 5, 6 Zinc carboxylates containing Lewis bases as ligands have been studied in last two decades especially because of their structural properties, different geometry, coordination propensity and spectroscopic properties. Zinc coordination compounds with carboxylate ligands are important as building modes for metal organic frameworks (MOFs), [11] [12] [13] [14] [15] i.e. compounds consisting of metal ions coordinated to organic molecules to form supramolecular structures. Such materials have been studied for many applications, including hydrogen storage, catalysis, and nonlinear optics. 16, 17 Carboxylate ligands are among the common ligands in preparation of MOFs, while recently, N-donor ligands have also attracted increasing attention in preparation of interesting supramolecular complexes. 17 As a d 10 metal ion, Zn 2+ is particularly suited for the construction of coordination networks. 18, 19 Carboxylate ligands can coordinate to metals in many ways: as monodentate, chelate, bidentate bridging in a syn-syn, syn-anti or anti-anti configuration, monoatomic alone or additional bridging and chelating bridging 20, 21 (Figure 1 ), which is one of the reasons for the existence of a huge number of metal acetates. Coordination varieties depend on many factors such as nature of the ligands, preparation methods, used solvents and temperature of the reacting system.
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Results and Discussion
We synthesized and characterized two new coordination compounds: [Zn 3 (O 2 CCH 3 ) 6 (3-apy) 2 Among the great number of structurally characterized carboxylato coordinated zinc complexes, there are also a few examples of acetato coordinated compounds of Zn(II) with 2-aminopyridine. 26 31 There seem to be no published reports of zinc carboxylates with 4-aminopyridine ligands. Nevertheless, we found some mononuclear compounds of Zn carboxylates with para-substituted pyridine derivative ligands, like 4-(dimethylamino)pyridine, [33] [34] [35] 4,4'-dipydridylamine, 36, 37 4,4'-azopyridine, 38 N-(9-anthracenyl)-N'-(4-pyridy)urea, 39 4-pyridylbenzamide 40 and 4-pyridinylnicotinamide 41 and different carboxylates: pivalate, 33 1,3,5-benzenetricarboxylate, 36 naphthalene-2,3-dicarboxylate, 38 acetate, 39, 40 malonate, 41 4,4'-biphenyldicarboxylate, 37 salicylate, 34 and trifluoroacetate. 35 In the present paper, we report a study of two new zinc(II) coordination compounds with 3-and 4-aminopyridine and acetate ligands, analogous to some cobalt(II) and nickel(II) complexes that we have recently prepared and reported. [42] [43] [44] We present metal-ligand coordination and the hydrogen bonding interactions in both new compounds.
1. Description of the Structures
A trinuclear complex molecules of compound 1 consists of three zinc(II) cations, six acetate anions, two 3-aminopyridine ligands and two water molecules ( Figure  2 ). Two of those zinc(II) ions are terminal and one is a central. The separation between the central and terminal zinc ions is 3.5805(2) Å. The complex possesses three different acetate coordination modes. Each terminal ion is coordinated by one 3-aminopyridine ligand, one monodentate acetato ligand, one bridging bidentate acetato ligand and a bridging monoatomic acetato ligand. The geometry around the terminal zinc ion is distorted tetrahedral. The central zinc ion lies on an inversion centre and is octahedrally coordinated by two bridging bidentate acetato ligands, two water molecules and two bridging monodentate acetato ligands. The water molecules are donors of intramolecular O1-H11···O32 hydrogen bonds. They also connect the complex molecules by intermolecular O1-H12···O32 i hydrogen bonds into chains parallel to the c-axis (Figure 4, left) . These chains are interconnected by hydrogen bonds donated by the NH 2 groups creating first a two-dimensional layer (via N2-H21···O31
ii , Figure 4 , left) and then a three-dimensional network (via N2-H22···O12 iii H-bonds, Figure 4 , right). The geometry of hydrogen bonds is presented in Table 2 . The distortions of angles from ideal 109° are probably due to the steric hindrance between aromatic ring and acetato ligands and in the case of the complex 1 also due to the bridging role of acetato ligands in the trinuclear molecules. Nevertheless, intra-and intermolecular hydrogen bonds could also be the reason of the distorted geometry around the zinc ions. O21-Zn1-O1, O21-Zn1-O11 and O1-Zn1-O11 angles of 90.23 (5) (19)). 30 Amino nitrogen atoms of both coordinated 4-apy groups in 2 are donor of four hydrogen bonds to coordinated or non-coordinated acetate oxygen atoms forming a three-dimensional network ( Figure 5 , Table 2 ).
Both uncoordinated (O2, O4) and one coordinated (O3) oxygen atoms are bi-(O2) and monofurcated (O3, O4) acceptors of these bonds.
In the crystal structures of both compounds 1 and 2 no significant stacking effects between aromatic rings have been observed.
Experimental
1. General Experimental Procedures
All starting compounds and solvents were used as purchased. Elemental analyses were carried out on a PerkinElmer 2400 series II CHNS/O elemental analyzer at the University of Ljubljana.
2. Synthesis of bis[ [(μ2-acetato-O,O') (μ2-acetato-O,O)(acetato-O)] ]diaquabis (3-aminopyridine-N)trizinc(II) (1)
The water solution of 3-aminopyridine (0.376 g; 4.0 mmol) was added to a methanol solution of zinc(II) acetate dihydrate (1.317 g; 6.0 mmol). The solution was refluxed for about 2 hours. After filtration and slow cooling, the solution was left in the air till most of the solvent was evaporated. The sample was left for 2 days at 277 K in the fridge. Dark red oily mass with some colourless crystals was obtained. The product was dried in a desiccator above KOH. Yield: 0.873 g (56.3%). Anal. Calc. for C 22 
Synthesis of bis(acetato-O)bis(4-aminopyridine-N)zinc(II) (2)
Solid zinc acetate dihydrate (0.329 g; 1.5 mmol) was added to a methanol solution of 4-aminopyridine (0.282 g; 3.0 mmol). The obtained solution was heated and stirred at about 60 °C for 2 hours. After filtration, the solution was put on air and crystalline product was grown in one day. The crystals of 2 were dried in desiccator above KOH. Yield: 0.388 g (64.5%). Anal. Calc. for 
4. X-ray Crystallography
The crystal structures of complexes 1 and 2 were determined by single-crystal X-ray diffraction methods. (3) 159 (3) x -1/2, -y + 1/2, z -1/2 Crystallographic data and refinement details are given in Table 3 . X-ray diffraction data for 1 were collected on a Bruker APEX-II CCD diffractometer with graphite-monochromated Mo K α radiation (λ = 0.71073 Å) at 100 K. The structure was solved by direct methods (SHELXS-97) 45 and refined by full-matrix least-squares techniques against F 2 (SHELXL-97). 45 The non-hydrogen atoms were refined with anisotropic displacement parameters without any constraints. The H atoms of the methyl groups were refined with common isotropic displacement parameters for the H atoms of the same group and idealized geometries with tetrahedral angles, enabling rotation around the C-C bond, and C-H distances of 0.98 Å. The positions of the H atoms of the water molecule were taken from a difference Fourier map, the O-H distances were fixed to 0.84 Å, and the H atoms were refined with common isotropic displacement parameters without any constraints to the bond angles. The H atoms of the NH 2 group were treated analogously, but the N-H distances were fixed to 0.91 Å.
X-ray diffraction data for 2 were collected on a Nonius Kappa CCD diffractometer with graphite-monocromated Mo K α radiation (λ = 0.71073 Å) at 150 K. The structure was solved by direct methods (SIR-92) 46 and refined by full-matrix least-squares techniques against F 2 (SHELXL-97) 45 . All of the non-hydrogen atoms were refined anisotropically. All of the C-H hydrogen atoms were included in the model at geometrically calculated positions and refined using a riding model. The hydrogen atoms of the NH 2 group were visible in the last stages of the refinement process and were refined with the constrained bond length and isotropic thermal parameters (1.2 times the thermal parameter of the attached nitrogen atom). Two peaks higher than 1 eÅ -3 observed in the structure of 2 were unrefineable, with no chemical meaning. They indicate the possible disordered solvent in the crystal structure.
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Conclusions
The present work describes the synthesis and characterization of two new coordination compounds of zinc(II) acetate and aminopyridines. The compound of zinc acetate with 3-aminopyridine is a trinuclear compound where terminal zinc ions are tetrahedrally coordi- where n is the number of reflections and p is the total number of parameters refined. nated while the central ion is octahedrally coordinated. The compound of zinc acetate with 4-aminopyridine is a mononuclear complex with the tetrahedral geometry around the zinc ion. There are intramolecular hydrogen bonds in the trinuclear compound and intermolecular hydrogen bonds in both complexes. Acetato ligands in the trinuclear compound possess different coordination to the central ions. They are monodentately, monodentately bridging or bidentately bridging coordinated.
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